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Sloanea  berteriana  Choisy,  called  motillo  in  Puerto  Rico, 
cacao  cimarron  in  the  Dominican  Republic,  and  petit  coco  or 
chataignier  in  Guadeloupe  and  Martinique,  is  an  evergreen 
tree  that  reaches  30  m  in  height  and  60  to  90  cm  in  d.b.h.  at 
maturity.  Buttresses  at  the  base  of  the  trunk  (fig.  1),  espe¬ 
cially  in  large  trees,  aid  in  field  identification  of  motillo.  An¬ 
other  useful  diagnostic  characteristic  is  that  the  leaf  petiole 
is  swollen  at  each  end  (45).  Motillo  wood  is  heavy,  and  the 
main  uses  of  this  species  have  been  for  fenceposts  and  con¬ 
struction. 


HABITAT 

H '  i  O 

Native  Range 

Motillo  is  endemic  to  the  Caribbean  Islands  f|ig.  2),  grow¬ 
ing  naturally  in  Hispaniola  (2,  30,  37),  in  Puerto  Rico  (31), 
and  in  the  Lesser  Antilles  from  St.  Kitts  (&)  through 
Guadeloupe  (22)  and  Dominica  (5)  to  Martinique  (48): (.Re¬ 
cent  taxonomical  studies,  however,  indicate  that* this  spe¬ 
cies  may  no  longer  exist  on  Martinique  (22). 

Motillo  is  a  common  component  of  the  montane  forests  of 
Puerto  Rico’s  Luquillo  Mountains  at  elevations  of  150  to  600 
m  (50,  54,  55).  Before  1900  in  Puerto  Rico,  this  species  was 
also  common  in  the  Cordillera  Central  at  elevations  of  150 
to  900  m  (50).  Much  of  the  Cordillera  Central,  however,  is 
now  covered  by  secondary  forest  where  motillo  is  less  com¬ 
mon  (6,  7). 
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Figure  2.— Shaded  areas  represent  the  native  ranqe  of  motillo 
/Sloanea  berteriana  Choisy)  in  the  Caribbean: 
Hispaniola,  Puerto  Rico,  and  from  St.  Kitts  to 
Martinique. 


Figure  1.— Motillo  (Sloanea  berteriana  Choisy)  in  a  drainaqe 
area  of  the  Luquillo  Mountains  of  Puerto  Rico.  Note 
buttresses  and  larqe  leaves. 
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Climate 

In  Puerto  Rico,  motillo  grows  in  moist  to  wet  montane 
forests.  Rainfall  in  these  forest  types  ranges  from  1800  to 
4000  mm/yr,  with  mean  annual  temperatures  of  20  to  24  °C 
(10).  Rainfall  throughout  the  range  of  this  species  is  similar 
to  that  of  Puerto  Rico,  although  in  some  areas  of  Dominica 
(26),  rainfall  exceeds  5000  mm/yr.  The  areas  to  which  motillo 
is  native  are  frost-free. 
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Soils  and  Topography 

Motillo  in  the  lower  montane  rain  forest  of  Dominica  grows 
in  heavy  red  clay  soils  underlain  in  several  areas  by  imper¬ 
vious  hardpans  (26).  These  poorly  drained  soils  are  low  in 
oxygen. 

In  the  Luquillo  Mountains  of  Puerto  Rico,  motillo  grows 
mainly  on  acid  clay  soils  classified  as  Ultisols  and  Inceptisols. 
This  species  is  found  on  all  topographic  positions  but  is  most 
common  on  steep  slopes,  on  lower  slopes  and  bottomlands 
(16),  or  in  moist  ravines  (31).  Soils  in  these  lower  slope  posi¬ 
tions  are  characterized  by  higher  levels  of  magnesium  (28). 
In  the  Bisley  watershed  of  the  Luquillo  Mountains,  motillo 
trees  and  saplings  are  most  common  in  lower  topographic 
positions  or  valleys  (3). 

Associated  Forest  Cover 

The  most  magnificent  forest  of  the  Caribbean  Archipelago 
is  the  rain  forest  designated  as  the  Dacryodes-Sloanea  asso¬ 
ciation  (48).  Dacryodes  excelsa  Vahl.,  the  major  component 
of  this  forest,  ranges  from  Puerto  Rico  through  Grenada.  The 
Sloanea  component  of  the  association  is  composed  of  several 
tree  species,  including  motillo.  Table  1  shows  the  tree  spe¬ 
cies  most  commonly  associated  with  motillo  in  Caribbean 
forests. 

In  Puerto  Rico,  motillo  is  largely  confined  to  the  lower 
montane  rain  forest  (sensu  Beard;  5),  which  is  the  equiva¬ 


lent  of  the  tabonuco  forest  (51 ),  or  roughly  the  equivalent  of 
the  subtropical  wet  forest  and  subtropical  rain  forest  (sensu 
Holdridge;  21,  27).  It  is  far  less  common  in  the  montane  rain 
forest  (sensu  Beard;  5),  which  is  the  equivalent  of  the  Colorado 
forest  (51 ),  or  roughly  the  equivalent  of  the  lower  montane 
wet  forest  and  lower  montane  rain  forest  (sensu  Holdridge; 
27).  Motillo  also  exists  in  the  more  humid  areas  of  subtropi¬ 
cal  moist  forest. 

Surveys  of  all  trees  >10.0  cm  in  d.b.h.  during  the  mid- 
1940’s  showed  that  motillo  constituted  4.2  percent  of  all 
stems  in  the  tabonuco  forest  but  only  0.6  percent  of  the 
stems  in  the  Colorado  forest  (51).  Of  the  30  principal  tree 
species  in  the  tabonuco  forest,  motillo  ranked  third  in  stem 
density  and  ninth  in  both  basal  area  dominance  and  vol¬ 
ume  (9).  Most  of  the  stems  were  in  d.b.h.  classes  of  less 
than  30  cm.  In  the  tabonuco  forest  of  the  Bisley  watershed, 
motillo  averaged  25  t/ha,  or  about  11  percent  of  the 
aboveground  biomass  (44). 

In  contrast,  motillo  is  uncommon  in  Puerto  Rico’s  second¬ 
ary  forests.  In  the  islandwide  survey  of  1980,  which  covered 
one-half  of  Puerto  Rico,  motillo  comprised  2,500  m3  of  the 
sawtimber  volume,  or  only  0.5  percent  of  the  total  volume 
sampled  (7).  In  a  1983  survey  of  the  Toro  Negro  forest  in  the 
Cordillera  Central,  motillo,  with  only  0.3  percent  of  the  stems 
and  1.2  percent  of  the  basal  area,  constituted  a  relatively 
minor  portion  of  the  mixed  sample  of  primary  and  second¬ 
ary  stands  (6). 


Table  1.—  Tree  species  most  commonly  associated  with  motillo  (Sloanea  berteriana  Choisy)  at  various  locations  in 
Caribbean  forests 


Country 

Location 

Elevation 

Rainfall 

Principal  associated  species 

Source 

-  -  Meters  -  - 

mm  / yr 

Dominica 

Layou  Valley 

275-425 

-4000 

Dacryodes  excelsa 

Sloanea  truncata 

Sterculia  caribaea 

(5) 

Sylvania 

-500 

5000 

Amanoa  caribaea 

D.  excelsa 

Tapura  antiliana 

(26) 

Puerto  Rico 

Bisley 

300 

3300 

D.  excelsa 

Guarea  guidonia 

Inga  fagifolia 

Prestoea  montana  * 

(3) 

Luquillo  Mountains, 

180-600 

2300 

Cecropia  peltata 

(16) 

Rio  Grande 

to 

D.  excelsa 

Sabana  4 

3500 

Ormosia  krugii 

Sabana  8 

P.  montana 

Luquillo  Mountains, 

250-600 

3000 

C.  peltata 

(51) 

tabonuco  forest 

D.  excelsa 

Eu  terpe  globosa  * 

Micropholis  garciniaefolia 

St.  Kitts 

Wingfield  Estate 

275-450 

-3000 

Aniba  bracteata 

D.  excelsa 

E.  globosa 

(5) 

* Euterpe  globosa  is  an  earlier  name  for  Prestoea  montana. 
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LIFE  HISTORY 


Reproduction  and  Early  Growth 

Flowering  and  Fruiting.— Flowers  of  motillo  are  borne 
on  unbranched  racemes  5  cm  or  less  in  length,  with  several 
flowers  emerging  on  fine,  hairy  stalks  about  1.3  to  1.9  cm  in 
length  (31).  Each  flower  contains  four  or  five  pale  yellow, 
pointed,  hairy  sepals  about  0.6  to  0.8  cm  long.  Petals  are 
absent.  Numerous  hairy  stamens  0.6  cm  or  less  in  length 
are  attached  on  a  broad  disk.  The  hairy  pistil,  0.6  cm  long, 
consists  of  a  four-celled  ovary,  a  style,  and  four  stigmas  (some¬ 
times  three-celled  ovary  and  three  stigmas).  Flowering  in 
Puerto  Rico  occurs  mainly  between  February  and  July  (20). 

Seed  Production  and  Dissemination.— Motillo  seed 
capsules  consist  of  four  parts  and  are  hard,  having  walls 
about  0.5  cm  thick.  The  capsules  contain  a  few  rounded  to 
elliptic  seeds  about  1.3  cm  long  (31).  Fruit  fall  occurs  in  all 
months  (31),  with  the  main  fruit  fall  coinciding  with  the  win¬ 
ter  season  between  November  and  March  (20,  38). 

In  Puerto  Rican  studies  conducted  in  the  late  1940’s,  a 
sample  of  1,125  green  fruits  weighed  shortly  after  collection 
had  an  average  of  110  fruits  per  kilogram;  seeds,  some  with 
fruit  parts  attached,  averaged  1,170  per  kilogram  (34).  The 
moisture  content  of  green  fruits  represented  42  percent  of 
the  total  weight  of  the  fruits  (34).  The  germination  for  seeds 
sowed  immediately  into  the  soil  was  17  percent  (34).  Seeds 
stored  for  1  month  at  5  °C  did  not  germinate,  but  45  percent 
of  those  stored  at  26  °C  for  1  month  did  germinate  (34). 

Recent  Puerto  Rican  studies  using  a  sample  of  80  fruits 
and  seeds  confirmed  earlier  results:  fruits  averaged  9.04  ± 
0.22  g  in  weight,  and  seeds  averaged  0.46  ±  0.01  g  (Alberto 
Rodriguez,  personal  communication1).  Atest  using  250  motillo 
seeds  stored  a  few  days  under  ambient  conditions  had  52- 
percent  germination  beginning  at  5  days  and  terminating 


after  9  days. 

Seedling  Development.— Motillo  seedlings  are  hypo- 
geal,  but  have  been  further  classified  as  phanerocotyler,  that 
is,  characterized  by  seedlings  escaping  from  the  testa  dur¬ 
ing  germination  (18).  The  initial  growth  of  motillo  is  slow.  Of 
116  germinated  seeds  planted  in  plastic  bags,  82  percent 
survived  for  10  months  while  being  exposed  to  direct  sun¬ 
light.  The  95  surviving  seedlings  grew  to  a  mean  height  of 
only  12.510.2  cm.  Watering  problems  caused  by  Puerto  Rico’s 
prolonged  drought  in  1993-94  probably  had  a  negative  im¬ 
pact  on  seedling  survival  and  development.  Moreover,  par¬ 
tial  shading  of  seedlings  or  root  innoculation  with  endotrophic 
mycorrhizae,  or  both  practices  combined,  may  have  given 
different  results. 

Vegetative  Reproduction.— No  vegetative  reproduction 
of  motillo  has  been  observed  in  undisturbed  forests.  After 
Hurricane  Hugo,  however,  new  stems  sprouted  along  the 
length  of  standing  or  leaning  trunks  from  which  most  of  the 
crowns  had  been  lost.  Sprouting  was  also  observed  along  the 
trunks  of  fallen  trees. 

Sapling  and  Pole  Stage  to  Maturity 

Growth  and  Yield.— The  largest  motillo  in  Puerto  Rico 
measures  2.4  m  in  d.b.h.  and  26.0  m  in  height  and  has  a 
crown  spread  of  22.2  m  (IITF  files2).  In  general,  however, 
motillo  does  not  attain  a  large  size  in  Puerto  Rico. 

Observations  of  tree  growth  are  available  from  several 
permanent  plots  scattered  throughout  the  tabonuco  forest 
in  the  Luquillo  Mountains.  Measurements  spanning  18  to 
30  years  showed  mean  annual  d.b.h.  growth  of  0.30  to  0.69 
cm/yr  for  trees  >10  cm  in  d.b.h.  and  0.09  to  0.18  cm/yr  for 
trees  >4  cm  in  d.b.h.  (table  2).  These  growth  rates  are  com¬ 
parable  to  other  tree  species  in  the  same  forest  type. 


Table  2.— Comparative  growth  data  for  motillo  (Sloanea  berteriana  Choisy)  in  Puerto  Rico 


Plot 

Elevation 

Trees 

sampled 

Duration 

D.b.h. 

growth 

Source 

-  -  Meters  -  - 

Number 

Years 

cm  /yr 

Rio  Grande 

420-600 

17 

18 

0.30* * * § 

(17) 

Sabana  4 

210-600 

41 

18 

0.48  t 

(17) 

Sabana  8 

180-360 

8 

18 

0.69  * 

(17) 

Tabonuco  ridge  1 

400 

17 

30 

0.09  + 

(54) 

Tabonuco  slope  3 

570 

14 

30 

0.10  + 

(54) 

Tabonuco  thinned 

450 

3 

30 

0.18  § 

(54) 

Several  plots 

400-600 

30 

5 

0.481J 

(49) 

*  Trees  >10  cm  in  d.b.h.,  thinned  plots, 

t  Trees  >10  cm  in  d.b.h.,  undisturbed  plot. 

$  Trees  >4  cm  in  d.b.h,  undisturbed  plot. 

§  Trees  >4  cm  in  d.b.h.,  thinned  plot. 

H  Codominant  and  intermediate  trees  from  several  plots  within  the  Luquillo  Mountains. 


1  Alberto  Rodriguez,  forest  technician,  International  Institute  of 

Tropical  Forestry,  P.O.  Box  25000,  Rio  Piedras,  PR  00928-2500. 


2Register  of  champion  trees  of  Puerto  Rico,  International 
Institute  of  Tropical  Forestry,  P.O.  Box  25000,  Rio  Piedras,  PR 
00928-2500. 
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Rooting  Habit.— Motillo  seedlings  15  cm  in  height  have 
taproots  that  average  about  20  cm  in  length.  Numerous  lat¬ 
eral  roots  averaging  5  to  8  cm  in  length  emerge  along  the 
length  of  the  taproot.  Motillo  roots  in  natural  conditions  grow 
in  association  with  endotrophic  mycorrhizae  (19).  Root  graft¬ 
ing  between  live  trees  and  adjacent  old  stumps,  which  then 
remain  alive,  has  been  observed  in  the  Luquillo  Experimen¬ 
tal  Forest  {40). 

Reaction  to  Competition.— Motillo  is  classified  as  a 
primary  forest  species  (46).  This  designation  was  derived  by 
comparing  the  survival  of  seedlings  and  understory  trees  in 
a  closed  forest,  the  seed  size,  and  the  specific  gravity  of  wood 
for  species  that  reach  the  canopy  in  a  tabonuco  forest. 
Motillo’s  composite  score,  based  on  the  high  survival  of  seed¬ 
lings  and  understory  trees,  the  large  seeds,  and  the  dense 
wood  of  this  species,  resulted  in  a  ranking  of  third  most  pri¬ 
mary  among  the  29  species  studied,  after  Tetraqastris 
balsamifera  (Sw.)  Kuntze,  which  ranked  first,  and  Eugenia 
stahlii  (Kiaersk)  Krug  &  Urban,  which  ranked  second  (46) . 

Data  from  four  permanent  plots  in  the  tabonuco  forest 
may  provide  insights  into  motillo’s  reaction  to  competition 
(table  3).  In  1946,  14  years  after  the  passage  of  Hurricane 
San  Cipriano,  motillo  accounted  for  6.0  percent  of  the  stems 
and  2.7  percent  of  the  basal  area  in  the  four  stands  com¬ 
bined.  By  1976,  motillo’s  proportion  of  stems  and  basal  area 
had  declined  to  4.7  and  2.2  percent,  respectively.  About  54 
percent  of  the  motillo  stems  originally  tallied  in  1946  sur¬ 
vived  to  1976. 

Motillo  regenerated  well  after  the  1932  hurricane  (15)  as 
witnessed  by  the  subsequent  increase  in  the  number  of  small 
stems.  The  d.b.h.  growth  of  motillo  in  thinned  stands  mea¬ 
sured  for  18  to  30  years  was  48  percent  greater  than  that  on 
undisturbed  control  plots  (54).  Conditions  immediately  af¬ 
ter  hurricanes  may  be  excellent  for  the  germination  and  ini¬ 
tial  growth  of  motillo.  Moreover,  with  adequate  spacing,  sus¬ 
tained  d.b.h.  increment  is  also  possible.  However,  as  the  post¬ 


hurricane  forest  recovers,  numerous  small  trees  succumb, 
basal  area  increases,  and  the  forest  canopy  closes.  Under 
these  conditions,  motillo’s  proportions  of  both  stems  and  basal 
area  decline  (table  3). 

Ecological  data  on  motillo  are  available  from  numerous 
studies  conducted  in  the  Luquillo  Mountains.  The  average 
weight  of  814  motillo  leaves  was  9.3  mg/cm2  (40),  that  is,  a 
specific  leaf  weight  of  107.5  cm2  /g.  The  number  of  stomata 
on  the  lower  epidermis  of  motillo  leaves  averaged  40,000  per 
square  centimeter!  24).  Stomate  numbers  were  at  the  me¬ 
dian  for  30  species  of  measured  plants,  mainly  trees.  Sto¬ 
mate  and  pore  sizes,  however,  tended  to  be  somewhat  less 
than  the  respective  medians  for  30  species. 

Other  studies  show  that  fungal  decomposition  of  motillo 
leaves  in  a  rain  forest  stream  was  about  20  percent  slower 
than  that  of  other  common  canopy  species  in  the  tabonuco 
forest  (42).  In  contrast,  the  disappearance  of  motillo  leaf  lit¬ 
ter  on  the  forest  floor  was  the  slowest  of  three  primary  spe¬ 
cies  tested  but  more  rapid  than  three  secondary  species  (12). 
Other  ecological  studies  of  motillo  provided  information  on 
biomass  and  nutrient  content  for  plant  components  (23,  24, 
41,  44),  estimates  of  leaf  chlorophyll  content  (39),  various 
metabolic  parameters  related  to  seedling  photosynthesis  and 
respiration  (33),  and  carbon  values  in  the  leaves,  stems,  and 
roots  of  seedlings  (36). 

Damaging  Agents.— Motillo  wood  is  moderately  resis¬ 
tant  to  the  drywood  termite  Crypotermes  brevis  Walker  (56) 
but  is  not  durable  in  the  ground  or  resistant  to  marine  bor¬ 
ers  (32). 

Acanalonia  aqilis  and  Nipaecoccus  nipae,  both  ho- 
mopteran  insects,  were  collected  on  motillo  foliage  and  may 
consume  the  leaves  of  this  species  (35).  Moreover,  an  uni¬ 
dentified  pathogen  was  responsible  for  killing  portions  of 
large  motillo  crowns  (Frank  H.  Wadsworth,  personal  com¬ 
munication3). 

Motillo  trees  in  the  Luquillo  Mountains  that  had  been 


Table  3.—  Comparative  data  for  motillo  (Sloanea  berteriana  Choisy)  in  the  Luquillo  Mountains  of  Puerto  Rico  * 


Plot 

Basal 

area 

Number  of  stems 

Survival 

of  1946 

motillo  stemsf 

1946 

1976 

1946 

1976  f 

Stand 

Motillo 

Stand 

Motillo 

Stand 

Motillo 

Stand 

Motillo 

—Meters2  /  hectare  — 

—  Number  /  hectare  —  - 

Percent 

El  Verde  3 

20.6 

1.67 

25.0 

1.67 

1,728 

285 

1,410 

119 

32 

Palm  slope  2 

31.9 

0.65 

31.8 

0.82 

1,772 

51 

1,470 

59 

51 

Tabonuco  ridge  1 

43.7 

1.00 

51.1 

0.31 

1,778 

82 

1,188 

52 

51 

Tabonuco  slope  3 

41.6 

0.36 

43.5 

0.53 

2,359 

43 

2,032 

53 

81 

Mean 

34.4 

0.92 

37.8 

0.83 

1,909 

115 

1,525 

71 

54 

*  Sources:  15,  34 

t  The  1976  data  set  includes  the  ingrowth  of  motillo  and  other  species  between  1946  and  1976.  The  survival  data  refers  only  to  the 


percentage  of  motillo  stems  tallied  on  the  plots  in  1946  that  survived  to  1976. 


2Register  of  champion  trees  of  Puerto  Rico,  International 
Institute  of  Tropical  Forestry,  P.O.  Box  25000,  Rio  Piedras,  PR 
00928-2500. 


3Frank  H.  Wadsworth,  research  forester,  International 
Institute  of  Tropical  Forestry,  P.O.  Box  25000,  Rio  Piedras,  PR 
00928-2500. 
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defoliated  during  Hurricane  San  Felipe  in  1928  refoliated 
within  6  months  (4).  After  Hurricane  Hugo  in  1989,  motillo 
trees  at  El  Verde,  to  the  leeward  of  the  storm  in  the  Luquillo 
Mountains,  suffered  various  impacts,  including  defoliation, 
branch  loss,  snapped  trunks,  and  uprooted  stems;  some  trees 
died  (53). 


SPECIAL  USES 

Motillo  is  a  very  hard,  heavy,  strong,  multicolored  wood 
(32)  with  a  specific  gravity  of  0.8  g/cm3  (31,  40).  The  heart- 
wood  may  be  grayish,  grayish-yellow  brown,  yellowish  brown, 
or  uniform  pinkish  brown  to  chocolate  brown.  The  heartwood 
is  usually  distinguishable  from  the  yellowish  sapwood. 

Motillo  wood  air-seasons  moderately  well  with  a  moder¬ 
ate  amount  of  degrade.  A  slight  to  moderate  amount  of  warp, 
surface  checking,  and  uniform  shrinkage  occurs  during  sea¬ 
soning.  This  wood  works  fairly  well  and  yields  good  to  excel¬ 
lent  surfaces  in  all  machining  operations  but  takes  screws 
and  nails  poorly. 

The  wood  of  motillo  trees  has  medium  texture,  low  luster, 
and  irregular  grain  and  is  not  particularly  attractive;  as  a 
result,  this  wood  has  been  used  sparingly  for  furniture  and 
cabinets  (31,  32).  Motillo  wood  is  mainly  used  for  crossties, 
construction,  boat  parts,  heavy  duty  flooring,  handles,  farm 
implement  parts,  and  pilings  in  areas  free  of  marine  borers 
(31,  32,  52  ).  Preservative  treatments  in  5-percent  pentachlo- 
rophenol4  dissolved  in  diesel  oil,  as  well  as  a  double  diffusion 
process  using  sodium  fluoride  followed  by  copper  sulfate, 
increased  the  service  life  of  fenceposts  in  Puerto  Rico  by  about 
10  years  (13). 

The  Puerto  Rican  parrot,  Amazona  vittata,  feeds  on  motillo 
seeds  in  the  Luquillo  Forest  (47).  In  the  Dominican  Republic 
and  Dominica,  large  specimens  of  Sloanea,  possibly  motillo, 
serve  as  parrot  nesting  sites  (47).  In  Puerto  Rico,  however, 
motillo  rarely  grows  large  enough  to  produce  good  nest  cavities. 


GENETICS 

The  nuclear  volume  of  motillo  (29 )  and  the  content  of  deox¬ 
yribonucleic  acid  in  sun  and  shade  leaves  of  this  species  in 
the  Luquillo  Mountains  (11)  have  been  reported.  Rheedia 
laterifolia  Bert,  ex  Choisy  non  L.  is  reported  as  a  synonym 
for  motillo  (48). 

Another  species,  <S.  amyqdalina  Griseb.,  rare  in  the 
Maricao  Forest  in  western  Puerto  Rico,  is  also  reported  from 
Cuba  and  Hispaniola  (31 ).  Moreover,  several  other  species 
of  Sloanea  grow  in  the  Caribbean  Archipelago  from  Cuba 
and  Jamaica  through  the  Lesser  Antilles  to  Grenada  (1,2,5, 
8,  30,  43,  49).  Many  of  these  species  are  largely  confined  to 
the  lower  montane  rain  forest  and  are  rarely  found  in  other 
communities.  Stehle  (44)  suggested  that  these  species  might 
be  relicts  of  conservative  endemism  in  separate  insular  rain 
forests,  or  possibly  species  subject  to  endemism  after  segre¬ 
gation  from  continental  species.  The  genus  Sloanea,  the  sec¬ 
ond  largest  in  the  family  Elaeocarpaceae,  contains  about  120 
tropical  Asian  and  American  tree  species  (25). 


4  Use  of  pentachlorophenol  has  been  banned  by  the  Envi¬ 
ronmental  Protection  Agency. 
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NOTE 

Pesticides  are  mentioned  in  this  paper  for  information  only;  this  does  not  imply  that  their  use  is  recommended.  All  pesticides  must  be 
registered  by  appropriate  State  and/or  Federal  agencies  before  they  can  be  used.  Pesticides  can  be  injurious  to  humans,  domestic  animals, 
desirable  plants,  and  fish  or  other  wildlife  if  they  are  not  handled  or  applied  properly.  Use  all  pesticides  selectively  and  carefully.  Follow 
recommended  practices  for  the  disposal  of  surplus  pesticides  and  pesticide  containers. 
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